Blindness and vision impairment represent significant global public health concerns and an opportunity for low-cost, high-outcome interventions. There are 285 million people that are visually impaired or blind worldwide. [1] Over 90% of these individuals live in low-income settings. [1] This disparity is the result of cost, disproportionate risk exposure, and the global physician shortage.
Poor vision is associated with a high morbidity and a significant decrease in quality of life. [2] Vision impair ment directly affects social participation, limiting employment and self-care. [2] As such, it is associated with a high disease burden and significantly impacts quality-adjusted life years. [1] The estimated quality-adjusted life-year losses associated with vision impairment are comparable to or higher than those associated with other major chronic conditions such as diabetes, stroke, myocardial infarction/ischemic heart disease, asthma, and obesity. [3] Cataracts are the leading cause of blindness in low-middle income countries. Although age remains the biggest risk factor for cataract development, there are additional environmental risks, such as ultraviolet (UV) radiation. [1] Given this risk, the prevalence of cataracts is highest in areas such as Ecuador where individuals spend long hours outdoors and have increased exposure to UV light.
There is a lack of information on the causes of blindness in Ecuador, although research by Cass et al. confirms that cataracts remain the most common cause of vision impairment in Ecuadorian communities. [4] Furthermore, according to the Rapid Survey on Avoidable Blindness 2009-2010, the prevalence of blindness in Ecuador is 5.8%. [5] Yet, there remain significant barriers to eye in rural Ecuadorian regions. Universal healthcare coverage throughout Ecuador aids in alleviating the financial burden of healthcare needs. However, the lack of ophthalmologists, proper facilities, and the increased number of cataracts impact the prevalence of cataract-related blindness in these communities. Furthermore, barriers such as gender have been elucidated, with one group identifying that men have better access to surgical interventions than women. [4] There is a significant burden associated with blindness and vision impairment in rural communities. An increased understanding of these barriers will provide local and international organizations with the tools necessary to target vulnerabilities in healthcare systems. To the best of our knowledge, no studies have assessed rate and barriers to cataract-related care in rural Ecuadorian communities. As such, we sought to determine the rate of cataracts and the barriers to access to cataract-related care in two Ecuadorian communities.
METHODS

This was a cross-sectional assessment of cataracts and
cataract-related barriers to care in rural Ecuador conducted between July 2017 and August 2017.
Participant recruitment and survey procedures
Participants were a convenience sample of patients seen in Fundacion Internacional Buen Samaritano Paul Martel (FIBUSPAM) clinics. FIBSUPAM is a nonprofit organization located in the Chimborazo province of Ecuador that provides affordable eye care to communities throughout the country. Two separate populations were assessed. Part one patients were from the Andean region of Chimborazo, where the permanent FIBUSPAM ophthalmology clinic is located. Part two patients were from Santa Cruz Island in the Galapagos, where there are no ophthalmologists on the entire archipelago. In both locations, all patients reporting to the clinics were evaluated for the presence of cataracts.
Survey participants were those individuals identified as having a diagnosis of cataracts by the in-country ophthalmologist (s). Participants were solicited for enrollment in person during clinic visits. Those individuals that met all inclusion criteria and were interested in participating in survey completion were invited to speak with a study representative and to review the study information. All study material was translated into Spanish. Participants were asked a six-question survey related to barriers to cataract-related care.
Statistical analysis
The primary outcomes were rate of cataracts and the leading barriers to cataract-related care. The rate of cataracts was identified using descriptive statistics. Sample characteristics, including age and gender, were assessed. Descriptive statistics was used to summarize barriers to eye care access.
RESULTS
A total of 44 patients in part one and 1002 patients in part two were seen and screened for cataracts. The overall mean age (years) was 72 with range from 2 to 93. The mean age (years) for part one was 44 and for part two was 42. The overall rate of cataracts from part one and part two was 9% and 5%, respectively. When stratified by age, the rate of cataracts in individuals aged 50 and over was 21% in part one and 6% in part two.
Forty-six participants (26 female, 20 male) met inclusion criteria and were invited to complete the survey. Twelve patients reported that this was their first diagnosis of cataracts. All 46 patients reported visual changes. The average length of time that patients reported significant blurring of their vision was 69.1 months.
Thirty-three patients knew of their diagnosis of cataracts. Of those, the average length of time waiting for cataract-related eye care was 41.3 months. The leading barrier to care was cost (n = 26). This was followed by healthcare access (n = 7) and fear of surgery (n = 4). All except for six of the survey participants reported basic government salary.
The mean age (years) of survey participants, stratified by gender was 71 for males and 73 for females. The mean time with significant vision impairment (months) was 74 among males and 65 among females (P = 0.89). The mean length of time waiting for cataract-related eye care was 36 months among males and 44 months among females (P = 0.66). Seven (27%) of the females reported first diagnoses while 5 (25%) of males were receiving a first-time diagnosis [ Table 1 ].
DISCUSSION
Previous reports from Ecuador focus on the rate of cataract-related blindness rather than the overall rate of cataracts. This limits surgical intervention to individuals who are already blind and suffering from significant vision-related disability. Our results confirm the high overall rate and the significant lag time for cataract-related eye care in patients presenting to eye clinics in two distinct Ecuadorian communities.
The Rapid Assessment of Avoidable Blindness 2009 showed that cataracts account for 74% of blindness in Ecuadorian communities. [5] Our data support the high rate of cataracts among all patients reporting to the FIBUSPAM clinics. UV radiation increases the risk and severity of cataract formation and is now considered a major factor contributing to blindness. [6] [7] [8] This risk disproportionately affects individuals with greater exposure, as is seen in mountainous and tropical regions close to the equator. Organizations aimed at targeting eye care in these communities would benefit from programs that target UV-related damage to the lens. Interventions designed to educate community members and distribute protective eyewear would slow, and even prevent sun damage in these regions.
Patients reported an average length of 69.1 months with significant vision impairment before receiving any vision-related care. Of the 31 patients that knew of their diagnosis of cataracts, the average wait time for receiving cataract-related eye care was 41 months. This represents a significant time with unaddressed disability, due to issues of cost and access. Cost and access to ophthalmologists were the most common barriers to receiving cataract-related care. Despite FIBSUPAM's permanent clinic in the Chimborazo province, this region has a high number of indigenous communities, and access to the city is severely limited by transportation. In the Galapagos, although the socioeconomic status of communities is significantly higher than that in Chimborazo, there is no ophthalmologist and patients must travel to the mainland for eye care. Such travel costs several hundred dollars, limiting access to only a select few patients. Many elderly family members from both regions faced added disability-related obstacles.
Recent research suggests that Ecuadorian males have better access to surgical care than females. [4] Although we acknowledge the systemic differences in barriers to care between the genders, our results did not show a statistically significant difference in either length of time with blurry vision or in treatment delay between the two genders.
The strengths of this study include the large sample size and the distribution of participants between two distinct, rural communities in Ecuador. To the best of our knowledge, no study has examined the rate of cataracts and the subjective barriers to cataract-related care in these communities. This information can serve as a starting point for program development aimed at improving eye care in these regions. However, there are important limitations to consider. Our sample was a convenience sample of all patients reporting to FIBUSPAM clinics, limiting external validity. Patients reporting to ophthalmology clinics have already self-selected based on vision needs. Furthermore, our study was conducted over a narrow time period, limiting access to a more representative sample.
CONCLUSION
Cataracts are a treatable and oftentimes preventable cause of blindness. Despite this, many rural Ecuadorian communities are unable to access cataract-related care due to cost and access to healthcare professionals. Local and global organizations aimed at reducing cataract-related vision impairment should focus on care delivery models that bring affordable education and services into the communities where individuals live.
